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High-nuclearity transition metal coordination clusters receive considerable attention due to their magnetic properties and their possible technological application in high-density magnetic storage devices, quantum computing and spintronics. 1 In most cases the synthetic methods towards such high-nuclearity clusters are not straightforward and final products cannot be predicted. Following up on our work on the design of highnuclearity iron oxo-carboxylates 2 we have been interested in developing different synthetic approaches to this type of ferric clusters, including their similarities to concepts of molecular metal oxide cluster chemistry, and report here the synthesis, structure and magnetic properties of a series of undeca-and hexadecametallic Fe III pivalate clusters, namely the undecanuclear clusters [Fe 11 O 6 (OH) 6 : Fe2, Fe6, Fe8 and Fe3, Fe5, Fe9; B: Fe19, Fe16, Fe22 and Fe18, Fe15, Fe13, Fig. 2] , are twisted by an angle of 17.99 (8) being in the range of 0.04-0.09 (Fig. 2a) (Fig. 2b) . Note the structural similarity of the Fe 12 substructure to the metal skeleton of the classical polyoxometalate {M 12 (XO 4 )} Keggin structure, also of T d symmetry. The internal inverted tetrahedron houses a central µ 4 -O atom (O13) and represents an irregular polyhedron with all triangular faces being isosceles [two shorter Fe⋯Fe separations of 3.017 (1) Upon cooling, a second characteristic point appears in the χ m vs. T plot for 1 and 2·1.5CH 2 Cl 2 ·MeCN: a sharp minimum at 7 K, most likely due to a paramagnetic impurity, a change of the ground state under the influence of applied magnetic field or a mixture of both. In frustrated molecular rings Kozłowski et al. investigated the ground state of a {Cr 9 }-ring by analyzing their M m vs. H and χ m vs. T behavior. 5 The investigated {Cr 9 }-ring shows a similar behavior as the M m vs. B and χ m vs. T plots for 1 and 2·1.5CH 2 Cl 2 ·MeCN presented in Fig. 3a . If the ground state changes within the measured range of the magnetic field, an inflection (or intersection 5 ) point appears in the M m vs. B plot. Such a point is indeed revealed in the powder magnetization curve close to 3 N A μ B (see inset Fig. 3a) . Thus, the upper limit of ground state is S = 3/2. In Fig. 3a , the dotted line corresponds to the theoretical magnetization plot (for T → 0) for a S = 3/2 ground state which intersects the M m vs. B curve at B = 3.2 T. The intersection point is equal to the inflection point of the M m vs. 
Conclusions
The presented syntheses of {Fe 11 }-and {Fe 16 }-type coordination clusters highlight the role of co-ligands, solvent and reaction temperature in the described synthesis route that exploits the possibilities of {Fe III 3 (μ 3 -O)}-based condensation reactions. The facile syntheses produce starkly different high-nuclearity coordination cluster structures that are highly condensed yet still retain the archetypal triangular motif. Strong antiferromagnetic coupling and spin frustration effects dominate the magnetic properties, and both singlet (3) and S = 3/2 (1 and 2·1.5CH 2 Cl 2 ·MeCN) ground states were predicted based on polycrystalline susceptibility measurements.
